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INTRODUCTION

UVOD
Moisture movement in a hygroscopic capillaryporous material is a combination of moisture vapor and liquid transport. These are related to the pressure, temperature and moisture gradients and the properties of the materials in a complex interrelationship.
The steady-state (e.g. Popper et al, 2005) and the unsteady-state (e.g. Pfriem et al, 2007; Pfriem et al, 2010 ) sorption behavior of thermally modifi ed wood is well studied. Thermal degradation of hemicelluloses leads to a reduction of hydroxyl groups and to a reduced number of intra-and intermolecular hydrogen bonds (Pfriem, 2006; Boonstra and Tjeerdsma, 2006; Windeisen et al, 2007) . For this reason, the equilibrium wood moisture of thermally modifi ed wood is lower and the sorption isotherms show a reduction of the sorption capacity (Popper et al, 2005) . Metsä-Kortelainen et al. (2006) determined the alteration of water absorption of sapwood and heartwood of Scots pine (Pinus sylvestris L.) and Norway spruce (Picea abies (L.) Karst.) due to thermal modifi cation in a fl oating test. They found that the higher the modifi cation temperature, the lower the amount of absorbed moisture.
The aim of the present investigation was to evaluate the intensity of the absorption of water due to capillary forces and their alteration due to thermal modifi cation.
MATERIALS AND METHODS
MATERIJALI I METODE
Spruce (Picea abies (L.) Karst.) was analyzed. The thermal modifi cation was performed in a single stage dry process -patented by the company Mühlböck (Austria) -at 180 °C in a commercial plant at Mitteramskogler GmbH in Gafl enz (Austria). In this process, the exhaust volatile gases and remaining oxygen are removed from the reaction chamber and burnt off externally. The treatment duration was 4 h (Pfriem 2006) .
The dimension of the specimens was 100 mm x 100 mm (parallel and tangential to the axis) and 20 mm (radial). The modifi ed and unmodifi ed specimens were conditioned at 23 °C and RH 60%. Water absorption tests were performed according to EN ISO 15148:2002 by partial immersion for short periods of time and without temperature gradient in dependence on the main cutting direction cross-section, tangential and radial section. It is used to assess the intensity of water absorption via the wood capillary system. To restrict moisture transport to one direction the non-tested surfaces of the specimens were sealed with epoxy resin and aluminum foil. For the study of capillary water absorption the non-sealed surface of a specimen was partially immersed in water. Therefore, the samples have been placed in a water basin. The water level was kept constant at 10 mm above the bottom of the sample. The test lasts 24 hours, with at least three specimens.
The specimens are periodically removed, the surfaces are wiped, the specimens are weighed, and again partially immersed in the water. The mass of water absorbed per unit area of specimen surface is plotted against the square root of time. In accordance to EN ISO 15148:2002 the water absorption coeffi cient A w describes the time-dependent water absorption of the material. The fi rst derivative of the change in mass plotted against the square root of time is used for the calculation of A w .
RESULTS, DISCUSSION AND CONCLUSIONS
REZULTATI, DISKUSIJA I ZAKLJUČCI
The rate of liquid water absorption in wood depends on several factors. There are clear differences in water absorption coeffi cient in the three main directions (Table 1 ). Due to the capillary action of the cells, the rate of absorption is most rapid in longitudinal direction. In radial direction the water uptake may be partly taking place about the rays, resulting in higher water absorption than in tangential direction.
In radial and tangential direction, thermally modifi ed samples show a reduction in the capillary water absorption compared to the native specimens. As the wood becomes more hydrophobic, its wettability by water decreases as shown by contact angle measurements by Kocaefe et al. (2008) or Metsä-Kortelainen and Viitanen (2011).
It is remarkable that the thermal modifi cation increases the capillary water uptake in longitudinal direction. This is partly in contradiction to the work of Bächele et al. (2004) or Krause and Militz (2004) .
One explanation for this abnormal behavior is the increase of porosity of the wood by the thermal modification. Our own studies using helium pycnometry and mercury intrusion porosimetry have shown that there are quantitative differences in the true density and pore structure depending on wood species and intensity of the thermal modifi cation (Pfriem et al, 2009 ).
The determined parameters can contribute to describe the ability of the capillary water transport in wood. The effect of increased water uptake must be considered particularly in the use of thermally modifi ed wood in structures, if the cross-sectional areas are exposed to water.
Table1
Water absorption coeffi cient of thermally modifi ed and unmodifi ed spruce (standard deviation in brackets) Tablica 1. Koefi cijent upijanja vode termički modifi cirane i nemodifi cirane smrekovine (standard devijacije u zagradama) 
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